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* NOTICES * 

Ja^an Patent Office is not responsible for any 
damages caused fay the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Ciaim(s)] 

[Claim 1] It is the head gimbal assembly which it has the slider which prepared the magneto-resistive effect mold 
component, and the load beam which supports said slider, said slider has four or more terminals, said load beam is 
equipped with a printed circuit, and said one printed-circuit side is connected with a terminal, and is characterized by 
equipping the other end of said printed circuit with four or more terminals. 

[Claim 2] The head gimbal assembly characterized by melting the fuse connected to said two electrode putt by having at 
least four or more electrode putt, and applying a current or an electrical potential difference between at least two 
electrode putt among said electrode putt in order to energize from the outside for a record component and a playback 
component. 

[Claim 3] The head gimbal assembly characterized by considering as the configuration which combined the head gimbal 
assembly of a pubHcation with either of claims 1 or 2 by plurality. 

[Claim 4] By having at least four or more electrode putt, and applying a current or an electrical potential difference 
between at least two electrode putt among said electrode putt, in order to energize from the outside for a record 
component and a playback component By the manufacture approach of a head gimbal assembly that the fuse connected 
to said two electrode putt is melted The manufacture approach of the head gimbal assembly characterized by using a 
current pulse or an electrical-potential-difference pulse, melting said fuse after ending like the erector of a head gimbal 
assembly, and inspecting the short circuit or withstand voltage between said playback components and said magnetic- 
shielding film after that. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the head gimbal assembly which established the structure of preventing 
destruction of the magneto-resistive effect component especially by static electricity about the head gimbal assembly 
which carried the magneto-resistive effect mold head. 
[0002] 

[Description of the Prior Art] The recording density of a hard disk drive unit (HDD is called hereafter) is high every 
year, and the magnetic head used is quickly replaced with the record playback discrete-type head from the induction 
type head. A record playback discrete-type head has the reproducing head and the recording head of an induction type. 
The magneto-resistive effect component (MR component) which has a magneto-resistive effect (the MR effectiveness) 
is used for this reproducing head. The record playback discrete-type head is called the magneto-resistive effect mold 
magnetic head from this description. Hereafter, tiie magneto-resistive effect mold magnetic head is called an MR head. 
This MR head is formed in a slider by the patterning technique by photolithography, and the membrane formation 
technique. A slider is attached in a suspension and wiring of a suspension and the electrode pad of a slider constitute a 
head gimbal assembly by connecting electrically. Hereafter, a head gimbal assembly is called HGA (Head Gimbal 
Assembly). 

[0003] The conventional HGA consists of the next configuration. The 1st example has the suspension which is a metal 
arm supporting the slider equipped with MR component and the record component, and this slider, and the configuration 
which connects the printed circuit and the electrode pad of a slider which were prepared on the suspension with bonding 
wiring is used. The 2nd example is considered as the configuration which prepared the gimbal between the slider and 
the suspension in the 1st example. This gimbal functions as a flat spring of the metal according to the inclination of a 
slider etc. In addition, there are some which omitted the gimbal and fixed flat-spring structure in the suspension itself. 
[0004] The outline of the production process from an MR head to HGA is explained. On the substrate called a wafer, an 
MR head is carrying out the laminating of the thin film, and is formed by thousands of or more numbers. This wafer is 
carved into the substrate which attached one MR head. A surfacing side is processed and a slider is constituted so that it 
may be in agreement on the same flat surface as the medixmi opposed face of an MR head in a substrate. Furthermore, it 
is fixed to a suspension, and a slider connects wiring to an electrode pad, and serves as HGA. Furthermore, the stack 
which held two or more HGA(s) collectively can be constituted. A hard disk drive imit is equipped with this stack. In 
the hard disk drive unit, a slider surfaces the rotating magnetic-disk top and is used for the application which performs 
record and playback of magnetic information by the magneto-resistive effect mold magnetic head. Therefore, the 
production process of an MR head can be divided roughly into the wafer process which carries out the laminating of the 
thin film, and the slider process which cuts this wafer and forms a surfacing side. 

[0005] In the field of an MR head, the following are mentioned as a technique concerning electrification prevention. 
The magneto-resistive effect mold magnetic head which prepared the short circuit which connects two electrode 
officials with JP,9-91623,A too hastily, without minding MR component is indicated. The structure of joining directly 
the heights of the magnetic-shielding film made deforming into the drawing of this official report to an electrode layer is 
indicated. Moreover, two or more head components are electrically connected with an electrode and vertical shielding, it 
forms on a substrate and the manufacture approach of the magnetic head which separates one formed component at a 
time is indicated by JP,8-167123,A. The magnetic head which has the resistance element which connects the magnetic- 
shielding film with a lead electrically is indicated by JP, 10-2473 07, A. the resistance of this resistance element - several 
[ 1 00k-] - the high value of M ohms is set up. 
[0006] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/31/2004 



Page 2 of? 



[Problem(s) to be Solved by the Invention] The MR head uses the thin fihn constituted from a magnetic material 
metallurgy group ingredient. These thin films tend to be charged in a production process. An electrostatic discharge will 
become easy to happen if the thickness of a thin film becomes thinner in connection with small [ of an MR head ]. 
Especially, an electrostatic discharge occurs between a playback component and the magnetic-shielding film, and a 
damage is given to an MR head. A superfluous current will flow to the thin insulator layer and the thin film itself which 
has been arranged between thin films, and an electrostatic discharge will say it the phenomenon destroyed, if the 
potential between the electrified thin film and other thin films becomes large. There are some which are performing the 
short circuit etc. in the conventional MR head that the electrostatic discharge between a playback component and the 
magnetic-shielding film should be prevented. However, these techniques have come to aim at effective electrostatic- 
discharge prevention covering the process at which a HGA erector attaches HGA in HDD more nearly fijrther from the 
wafer process which forms a components MR head. 

[0007] JP,9-91623,A and JP,8-167123,A of the conventional technique have connected between magnetic-shielding 
film with the electrode of a playback component too hastily. However, the circuit of this short circuit will have to be cut 
by machining, and the timing of cutting will be restricted to the process which cuts a wafer. Moreover, although JP,10- 
247307,A of flie conventional technique does not perform mechanical cutting of a short circuit, it is making the 
resistance element with high resistance remain. This resistance element made to remain will become the parallel circuit 
which brings a noise to a playback component. Then, the purpose of this invention is to offer the MR head which sets 
like the erector of HGA and prevents an electrostatic discharge, without depending for disconnection of a short circuit 
on the cutting process of a wafer or a slider. 
[0008] 

[Means for Solving the Problem] The head gimbal assembly of this invention has the sUder which prepared the 
magneto-resistive effect mold component, and the load beam which supports said sHder, said slider has four or more 
terminals, said load beam is equipped with a printed circuit, said one printed-circuit side is connected with said terminal, 
and it is characterized by equipping the other end of said printed circuit with four or more terminals. A load beam is a 
metallic flat spring and is also called a suspension here. The terminal prepared in a slider is also called an electrode pad. 
For example, as for this head gimbal assembly, it is desirable to consider as the type which prepares six or more 
terminals in a slider, and equips the other end of a printed circuit with six or more terminals. However, in a slider and a 
printed circuit, it is possible by making a terminal serve a double purpose to make each into four pieces at a time at the 
lowest. 

[0009] The head gimbal assembly (HGA) of this invention is characterized by at least one side of two electrode layers 
for the playback component which has a magneto-resistive effect to have the MR head put between two magnetic- 
shielding film through the insulator layer, and lead a detection current to said playback component touching said 
magnetic-shielding film electrically through the fuse to melt. As for this HGA, the back or after an HDD production 
process, said fuse is melted like the erector of HGA. Moreover, in an MR head, it has **** which melted the fuse by 
fusing of said fuse. 

[0010] In order to energize other HGA(s) of this invention fi-om the outside for a record component and a playback 
component, they are head gimbal assemblies characterized by melting the fuse connected to said two electrode putt by 
having at least four or more electrode putt, and applying a current or an electrical potential difference between at least 
two electrode putt among said electrode putt. As for this head assembly, said fuse is melted after production of HGA or 
HDD. Moreover, in an MR head, it has **** which mehed the fuse by fusing of said fuse. 

[001 1] After the manufacture approach of HGA of this invention assembles HGA, it is energized at the fuse in an MR 
head through the terminal prepared in HGA, and melts a fuse. That is, the electrostatic discharge of MR component can 
be prevented by preserving a fuse after forming MR component at a wafer process until it assembles HGA. furthermore, 
it is HDD ******** about HGA - a fuse can also be melted, the back or after assembling HGA to a stack. 
[0012] The playback component which has a magneto-resistive effect the manufacture approach of other HGA(s) of this 
invention At least one side of two electrode layers for having the structure put between two magnetic-shielding film 
through the insulator layer, and leading a detection current to said playback component It is characterized by using a 
current pulse or an electrical-potential-difference pulse, and melting said fuse by the manufacture approach of HGA 
which has the structure where it is electrically in contact with said magnetic-shielding film through the fuse to melt, 
after ending like the erector of HGA. Furthermore, it is desirable to inspect the short circuit or withstand voltage 
between said playback components and said magnetic-shielding film after that. 

[0013] In order to energize the manufacture approach of HGA of this invention from the outside for a record component 
and a playback component. By the manufacture approach of HGA that the fuse electrically connected to said two 
terminals by having at least four or more terminals, and applying a current or an electrical potential difference between 
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at least two terminals among said teraiinals is melted It is the manufacture approach of HGA characterized by using a 
cuirent pulse or an electrical-potential-difference pulse, melting said fuse after ending like the erector of HGA, and 
inspecting the short circuit or withstand voltage between said playback components and said magnetic-shielding film 
after that. 

[0014] In order to energize the manufacture approach of other HGA(s) of this invention from the outside for a record 
component and a playback component. It is possible to melt the fuse connected to said two terminals by having at least 
four or more terminals, and applying a current or an electrical potential difference between at least two terminals among 
said terminals. It is the manufacture approach of HGA characterized by having **** by which said fuse was melted. It 
is the manufacture approach of HGA characterized by using a current pulse or an electrical-potential-difference pulse, 
melting said fuse after the production process of HGA is completed, and inspecting the short circuit or withstand voltage 
between said playback components and said magnetic-shielding film after that. 

[0015] Moreover, other HGA(s) of this invention have the terminal energized for a record component, and M terminals 
in all energized for a playback component, it has N terminals used for the energization to a fuse, or inspection of a fuse, 
M is four or more pieces, and N is two or more pieces. In the case of the energization to a fuse, or inspection, the current 
for fusing is passed between one terminal in N individual, and 1 of M pieces. 

[0016] For example, HGA(s) which prepared the spin bulb mold MR head are M>=4 and N>=2, and HGA(s) which 
prepared the tunnel junction mold MR head are M>=4 and N>=2. In addition, you are a measurement component 
concerning measurement of the temperature of measurement of distortion of measurement of the amount of polishes of a 
slider, a slider, or MR component, a slider, or MR component etc., and the terminal concerning the measurement 
component put side by side to an MR head, a slider, or HGA may also be included in the value of M. 
[001 7] The following combination can be chosen as relation of Above M and N. The 1 st type is a type with which M 
and N do not overlap but the number of the terminals of HGA becomes an individual (M+N). The 2nd type is a type 
with which N is contained in M and the number of the terminals of HGA becomes M pieces. This type is making one 
side of a fiise flow through the terminal for energizing in a thin film coil electrically, and makes two functions, fuse 
fusing and thin film coil energization, use also [ terminal / one ]. N is contained by this in M. The 3rd type is a type with 
which a part of N is contained in M, and the number of the terminals of HGA turns into the middle number of the 1st 
type and the 2nd types. The other-end child whom uses a terminal only by the function and while energizing this at a 
fiise energizes at a fuse corresponds, when making it use also [ terminal / which is energized in a thin film coil ]. 
[0018] Although the 1st above-mentioned type has many HGA terminals, since one terminal is used for one application, 
it does not have a possibility of causing the mistake of a terminal. For example, if amelioration which carries a fuse in 
the slider of four conventional terminals is performed, HGA and a slider will serve as six terminals. The 2nd above- 
mentioned type is effective when the area of the part in which the number of terminals can be stopped and a terminal is 
prepared has a limit. For example, the terminal of HGA can be left four terminals in spite of having prepared the fuse in 
MR component to HGA of four conventional terminals, the 3rd above-mentioned type - HGA of four conventional 
terminals - if it sets and a fuse is prepared in MR component, it can be referred to as HGA of five terminals according 
to the convenience of terminal arrangement area or an electrical circuit design. 

[0019] In above-mentioned this invention, after constituting the stack which combined the head gimbal assembly by 
plurality, it is desirable to melt said fuse. Moreover, the configuration of the fuse built into the MR head of HGA of this 
invention is good also as the combination of the shape of the combination of not only the shape of a straight line but two 
or more straight lines, and a curve, a curve, and a straight line, a L character mold, etc. 

[0020] In this invention, it grounds on the magnetic-shielding film through the electric conduction film fi-om some 
electrodes arranged at the both sides of a playback component. It says making it flow through touch-down electrically. 
Since it was necessary to cut this electric conduction film afterwards, it designed the configuration of the electric 
conduction film, and resistance by this invention so that the electric conduction film might play the role of a fuse. 
However, in order to avoid giving a damage to a playback component on the occasion of cutting of a fuse, it is required 
for pressure-proofing of the electric conduction film to be small enough to pressure-proofing of a playback component. 
Therefore, as for resistance of the electric conduction film, it is desirable that it is higher than resistance of a playback 
component. 

[0021] It prevents that the potential difference produces the electric connection to the magnetic-shielding film of a 
playback component (MR component) between a playback component and the magnetic-shielding film, and the 
phenomenon in which originate in dielectric breakdown between a playback component and the magnetic-shielding 
fibn, and a current flows for a playback component is controlled. This technique serves as an effective prevention means 
especially to the electrostatic discharge of a playback component, and can eliminate the effect of electrification before 
the process which attaches HGA to a stack or HDD fironi a wafer process in between even like [ from a wafer process ] 
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the erector of HGA. 

[0022] However, in completed HGA, if a flow is between a playback component and the magnetic-shielding film, also 
in case HDD will be operated, a feeble current flows between a component and the magnetic-shielding film, and it 
becomes the cause of tfie noise to the regenerative signal of HDD. Therefore, the flow between a playback component 
and the magnetic-shielding film is grounded in the middle of the production process (connection), and after completion 
of HGA or HDD needs to be insulated. In addition, in order to prevent the electrostatic-discharge accident which occurs 
on the occasion of the handling of equipment with a finished product where a playback component and the magnetic- 
shielding film are insulated, it is necessary to guarantee desired withstand voltage. Therefore, it is necessary to insulate a 
playback component and the magnetic-shielding film in the culmination of a production process, and to measure 
withstand voltage. Although the touch-down of the playback component mentioned here is a well-known technique, the 
technique like the erector of HGA in which a finished product performs touch-down or an insulation is an 
unprecedented new technique. 

[0023] The cutting principle of a fuse melts a track like a common electric fuse using generation of heat by the current 
which flows at a fiise. However, differing fi-om the case of being general is the point that the current mainly used for 
cutting is not the stationary current but a current pulse. When the stationary current is used, after fuse cutting is because 
there is a possibility of an electrical potential difference being built between a playback component and the magnetic- 
shielding film, and causing dielectric breakdown of a playback component and the magnetic-shielding film. This results 
in destroying a playback component against the purpose of the fuse of this invention. On the other hand, when a current 
pulse is used, a fuse is melted on condition that suitable pulse width, and the rest becomes possible [ an electrical 
potential difference not being added between a playback component and the magnetic-shielding film, and maintaining a 
desired insulation ]. 
[0024] 

[Embodiment of the Invention] Hereafter, HGA by this invention is explained using a drawing. Drawing 5 , and drawing 
8 and drawing 9 describe the detail structure of HGA and its important section firom drawing 1 . Continuously, the fuse 
fusing approach in HGA and the parameter about fusing of a fuse are described. 

[0025] Drawing 1 is a perspective view which explains 1 operation gestalt of HGA of this invention typically. Drawing 
2 is the perspective view showing the relation between a wafer and a slider. Drawing 3 is the top view of MR 
component with which HGA of this invention is equipped, and explains arrangement of a fuse typically. Drawin g 5 is 
the perspective view of the important section of the MR head prepared in the slider of HGA. Drawing 4 is the top view 
which saw drawing 5 fi-om the sense of an arrow head x. Drawing 6 and drawing 7 show the resuh of a fusing 
experiment of a fuse. Draw in g 8 and drawing 9 are the perspective views of MR component, and explain modification 
of the number of terminals of the MR component itself. 

[0026] First, the configuration of HGA is explained in drawing 1 . This HGA is equipped with the load beam 10 which 
is a thin stainless steel plate, and the slider 1 1 pasted up on the stage 1 8 of this through ultraviolet-rays hardening resin. 
The load beam 10 has the housing 19 which formed the mounting 17 which is an attachment component for combining 
with a stack or HDD, the stage 1 8 which is the part enclosed by slitting prepared in the load beam, the printed circuit 7 
which covered six copper wire of the plating film with the insulating layer, six intemal terminals 14 prepared in the 
slider side of a printed circuit, and six extemal terminals 1-6 of a printed circuit. Each of an intemal terminal and an 
external terminal made it flow with a printed circuit, and insulated the stainless load beam 10 through the insulating 
layer. The slider 1 1 makes the substrate of a conductive ceramic the subject, and is equipped with the electrode pad 12 
used as a magnetic-recording medium, the surfacing side 15 made to counter, MR head 16 covered by the alxmiina 
protective coat, MR head 16, and the termination of the lead wire which flows electrically. 

[0027] The electrode pad 12 was exposed fi"om the alumina protective coat. Each of the electrode pad of a slider and the 
intemal terminal of a load beam was electrically combined through the bonding wire 13. Among six extemal terminals, 
the extemal terminal 1 and the extemal terminal 2 are terminals which supply a current to MR component, and are used 
for playback actuation. The extemal terminal 3 and the extemal terminal 4 are terminals which supply a current to the 
thin film coil of a recording head, and are used for record actuation. The remaining extemal terminal 5 and the 
remaining extemal terminal 6 are a terminal for energizing at the fuse in an MR head, and are not used for playback or 
record actuation. 

[0028] In HGA of the above-mentioned gestalt, even if it replaces a configuration with as follows, it does not interfere. 
For example, connection of an intemal terminal and an electrode pad can be replaced with a bonding wire, and can use 
ball bonding and tab bonding. Arrangement of an extemal terminal can choose the type which prepares a flange in the 
side face of a load beam, and prepares the extemal terminal on this flange, the type which prepares an extemal terminal 
in the termination of the flexible cable which constituted the printed circuit from a flexible cable and was made to 
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protrude into the outside by the side of the anti-load beam of mounting 17. 

[0029] A slider equipped with six or more electrode pads which are carried in drawing 2 at HGA of this invention is 
shown. A left-hand side disk is the wafer 30 in which many MR heads were formed, among this drawing. The slider 1 1 
started from this wafer 30 has the six electrode pad connected to the MR component 16 and MR component. The 
electrode pads 14 and 14b are used in order to supply a record current to the thin film coil which excites a magnetic 
pole. The electrode pads 14c and 14d are used in order to supply the regenerative current to MR component through an 
electrode layer. The electrode pads 14e and 14f were formed in order to supply a current pulse or an electrical-potential- 
difference pulse to the fuse prepared between an electrode layer and the magnetic-shielding film. 
[0030] Next, the outline of the MR component and the fuse which are carried in the slider like drawing 2 in drawing 3 is 
shown. This MR component is prepared into an MR head as shown in drawing 4 and drawing 5 . This playback 
component section prepared respectively electrode layer 26a and electrode layer 26b in the both ends of the MR 
component 25. Terminal 20a and terminal 20b for energization were prepared in the edge of the direction which is not 
joined to MR component of an electrode layer, and the external terminals 1 and 2 of drawing 1 were made to flow 
electrically throug^i the conductive lead film etc. Moreover, electrode layer 26a and electrode layer 26b were 
respectively coimected to terminal 29a and terminal 29b through fuse 25a and fuse 25b. Terminals 29a and 29b were 
formed wilJi some magnetic-shielding film, and the external terminals 5 and 6 of drawing 1 were made to flow through 
them electrically through the conductive lead film etc. 

[0031] When a fuse formed MR component, it was prepared in coincidence. In this example, in order to obtain the thin 
fihn which constitutes an MR head and by which patterning (shaping) was carried out, a series of processes, such as 
formation (membrane formation) of the thin film by the spatter, CVD, etc., formation of the resist film by the 
photolithography technique and patterning of a thin film, and removal of the unnecessary part by the etching technique, 
were used. When forming MR component, the fuse was also formed in coincidence by patterning. Therefore, the film 
configuration of a fuse became being the same as that of MR component. The width of face of a fuse formed d in the 
dimension narrower than the width of face dO of the depth direction of MR component. The so-called width of recording 
track Tw is the width of face of MR component of a perpendicular direction to do. The configuration of the whole MR 
head equipped with this playback component section is shown in drawing 5 . 

[0032] The spin bulb component was used for the MR component 25 shown in drawing 3 . The spin bulb component 
consisted of multilayers which accumulated the ferromagnetic (free layer) which carried out the laminating of the 
permalloy film and the cobalt iron film, the copper non-magnetic metal film, the ferromagnetic (fixed bed) of cobalt 
iron, and the antiferromagnetism film of PtMn. The inclined plane was attached to each of the both ends of the spin bulb 
component 25, and the permanent magnet film 41 and electrode layer 26 for impressing magnetic bias were prepared. 
[0033] Drawing 4 and drawing 5 are outline structures of an MR head prepared in the slider of HGA. When drawing 4 
sees an MR head Uke drawing 5 from a medium opposed face, it is equivsdent to a sectional view in part. A medium 
opposed face is equivalent to a field perpendicular to the arrow head x in drawing. Hereafter, structure is explained in 
accordance with the process to manufacture. First, it has the mid shielding 43 which has a function as the insulator layer 
46 of an aliraiina, the lower shielding 44, an insulator layer, the MR component 25, an insulator layer, and a lower 
magnetic pole, a record gap, and the up magnetic pole 47 on the nonmagnetic substrate 45 made from the alumina 
titanium carbide etc. The lower shielding 44, the MR component 25, and the insulator layer that insulates between 
[ each ] the mid shielding 43 are the same quality of the materials as a protective coat 48, and is united. Between the mid 
shielding 43 and the up magnetic pole 47, it has the record gap which consists of an insulator layer, and functions as a 
magnetic gap of an induction type recording head. Furthermore, between mid shielding and an up magnetic pole, the 
spiral thin fihn coil 49 is arranged through the insulator layer. Moreover, it is used as magnetic-shielding film, the 
playback gap which consists of an insulator layer which wraps the MR component 25 is prepared among both, and the 
mid shielding 43 and the lower shielding 44 fiinction also as a magnetic gap of the reproducing head. 
[0034] After producing HGA (head gimbal assembly) concerning the detail structure mentioned above, fuse fusing 
equipment was connected to the external terminal, and the fuse prepared in MR component was melted. The procedure 
in which the fuse was made to melt is explained to HGA of drawing 1 below. When melting a fuse, the combination of 
the external terminal of different HGA was able to be chosen. Drawing 1 and drawing 3 are made to correspond and two 
kinds of fuse fusing approaches are explained. First, in drawing 1 , the current pulse was energized between the external 
terminal 5 and the external terminal 6, and two fuses were made to melt collectively by the 1st approach. That is, it is 
equivalent to this having energized and bundled up the current pulse between terminal 29b and terminal 29a in drawing 
3 , and having made Fuses 25a and 25b melt. Although the pubUcation was omitted, it energizes through the conductive 
member (lead film) for drawing a current between Terminals 29a and 29b, Terminals 20a and 20b, and the electrode pad 
of a slider. 
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[0035] After this 1st approach's using the circuit which passes through MR component and passing the current pulse for 
fusing, working efficiency can be raised by measuring the electric resistance value of the same circuit. That is, what has 
a resistance measurement function was used for fusing equipment. After passing a current pulse in said circuit, the 
resistance of said measured circuit became infinite in false, and the measuring device judged that the circuit was opened 
wide, this circuit should pass the MR component 5 - since it is, two fuses 25a and 25b can be cut to coincidence. 
However, it has a current pulse or an electrical-potential-difference pulse without a possibility of damaging MR 
component, and it becomes indispensable to cut a fiise. The current pulse passed here mentions later. 
[0036] In drawing 1 , a current pulse is energized between the extemal terminal 1 and the extemal terminal 5, one fiise 
25a is melted, the current pulse was energized and fuse 25b of another side was made to melt between the extemal 
terminal 2 and the extemal terminal 6 continuously by the 2nd approach. That is, it is equivalent to this energizing a 
current pulse between terminal 29a and electrode layer 26a, and melting one fuse 25a, and it having energized the 
current pulse and having made fuse 25b of another side melt between terminal 29b and electrode layer 26b continuously 
in drawing 3 . A current does not flow for MR component and this approach has high safety in order to impress a 
current pulse or an electrical-potential-difference pulse for every fuse. However, a routing counter will double compared 
with the 1st approach. 

[0037] Next, the graph of drawing 6 explains the parameter of the fuse used for the above-mentioned example. The 
electrical potential difference which adds the current pulse of 5 microseconds of time amount width of face, and a fuse 
pattem component melts was investigated to the fuse pattern component (13-15ohms [/micrometer ] resistance) of d= 1- 
micrometer width of face. The fiise constituted from the same multilayers as MR component is called fuse pattem 
component. Drawing 6 made the axis of ordinate fuse resistance [omega], and made the axis of abscissa appUed voltage 
[V]. The fuse pattem component concerning the sample of 1 to 4 was melted in the range of applied voltage 8-12V. 5 
microseconds of pulse width and the peak current value at the time of electrical-potential-difference 1 OV are about 
17mA, and consiumed the energy of 0.85microWs. At the wafer process in the middle of manufacturing a playback 
component, in order to control playback component width of face by the slider process for processing a next slider 
configuration, it has the configuration broader than the last dimension of component width of face. The width of face in 
a wafer process had about 4-5 micrometers and the above-mentioned pattem 4 to 5 times the component width of face 
of a fuse, in order to secure the same ****** as the above-mentioned experiment, the about 70mA peak current is 
required for it, and it consumed 3.4microWs as energy required for fusing. Therefore, it was at the wafer process 
termination time, and when the current pulse was passed with about [ lOV ] applied voltage, although the fiise was cut, 
it turned out that a playback component is not affected. 

[0038] Furthermore, the cutting experiment was conducted by making pulse width and the peak current into a parameter 
about cutting of the fuse by the current pulse. An experimental result is shown in drawing 7 . The axis of ordinate of this 
drawing showed the peak current [A] which is the maximum of a current pulse, and the axis of abscissa showed the 
pulse width [sec] which is the half-value width of a current pulse. Both the graduations of an axis of ordinate and an axis 
of abscissa are characteristic displays, for example, -7 expresses 10-7, Pattem width of face of 1 micrometer of a fuse 
and the case of 4 micrometers were shown in this drawing. The magnitude of the peak current required for fiising 
increased as pulse width became small. 

[0039] When compared about pattem width of face, it turned out that the peak current in 4 micrometers is 4 times the 1- 
micrometer peak cxirrent, and tiie required peak current is increasing in proportion to pattem width of face. Pulse width 
is kept constant in 5ns or more, and this relation can set up the threshold of the range which a fuse commits, and the 
peak current to which a cutting pulse does not affect a playback component in the range of the slash section of drawing 
7. 

[0040] In MR component carried in HGA of this invention, it replaces with the spin bulb component of the above- 
mentioned example, and even if it uses the next playback component, things are made. The dual spin bulb component 
which carried out the laminating of the two spin bulb components which made the thing, antiferromagnetism film, or 
fi-ee layer which made some magnetic films of four layer membranes the multilayers which consist of a metallic 
material or a magnetic material share, the tunnel junction mold MR component based on the configuration which 
sandwiches an insulator layer by two soft magnetism film, the GMR component to which the laminating of a 
nonmagnetic membrane and the magnetic film was carried out by turns can be used. Recording density needs to thin- 
film[ a miniaturization and ]-ize these MR components that it should correspond to a record medium with a 1 Gb/in of 2 
or more about, and the widtii of recording track Tw is specified to several micrometers or less. Therefore, when HGA 
was produced with the application of the above-mentioned fuse for MR component, it could do, although the 
electrostatic discharge was prevented more effectively, and the yield of HGA improved. 

[0041] The number of the terminals of MR component prepared in HGA of this invention is explained to draw ing 8 . 
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Drawing 8 is the spin bulb component which carried out the laminating of a ferromagnetic (free film) 61, the non- 
magnetic metal film 62, a ferromagnetic (fixed film) 63, and the antiferromagnetism film 64 to order. The arrow head 
shown in the film shows the sense of magnetization. This spin bulb component is equipped with two terminals 65 and 
66 which supply a current, having prepared the fuse in this and having formed HGA ~ being alike - the external 
terminal of HGA can take 4-6 pieces. However, instead of losing the antiferromagnetism film 64 from the configuration 
of drawing 8 , even if it prepares the terminal for passing a current in a ferromagnetic 61 , it functions as a spin bulb 
component. This is because a ferromagnetic 63 receives magnetic bias and magnetization is fixed by the field of the 
current which flows to a ferromagnetic 61 . If such deformation is performed, the terminal of a spin bulb component will 
become four pieces. Therefore, when preparing a fuse in the spin bulb component which deformed from the type of 
drawing 8 and forming HGA, the external terminal of HGA can become 6-8 pieces. Also besides using a fuse terminal 
also [ terminals / other ], I hear that having stated here can change the number of the extemal terminals of HGA also by 
the configuration of MR component, and there is. 

[0042] Like these, when a variation is in the terminal configuration of not only modification of an extemal terminal and 
its wiring but the MR component itself itself, if it catches widely, the extemal terminal of HGA of this invention can be 
bundled with four or more pieces. The number of the terminals of other MR components prepared in HGA of this 
invention is explained to drawing 9 . Drawing 9 is the timnel junction mold MR component which carried out the 
laminating of a ferromagnetic 71, an oxide film 72, and the ferromagnetic 73. This MR component is the structure of 
connecting terminals 77 and 78 to a ferromagnetic 71 in order to make magnetization of ferromagnetics intersecting 
perpendicularly, and adding magnetic bias to a ferromagnetic 73 by the current field by energization. Furthermore, the 
botii ends of MR component are equipped with the terminals 75 and 76 for detecting a playback output. With this 
gestalt, the niraiber of terminals of MR component is four pieces. If a fuse is furthermore prepared and HGA is 
constituted, the extemal terminal of HGA will become 6-8 pieces. However, if the gestalt which removes terminals 77 
and 78 in this MR component, prepares the antiferromagnetism film in a ferromagnetic 73, and controls magnetization 
is chosen, the extemal terminal of HGA of this invention can be made into either of 4-6 pieces. 
[0043] 

[Effect of the Invention] As explained above, the electrostatic discharge of an MR head can be prevented by using the 
configuration of this invention before the process which assembles HGA from a wafer process, or before the process 
which attaches HGA to a stack or HDD from a wafer process. 



[Translation done.] 
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* NOTICES * 

Japan Patent 0££lce is not responsible tor any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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